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Introduction 

The liver is the largest and most vital organ of the 
human body and is involved in almost all biochemical 
pathways such as growth, supply of nutrients, energy, 
and reproduction.  

Herbal medicine has been traditionally used since 
immemorial and is still a mainstay mainly in deve-
loping and developed countries due to its cultural 
acceptability and better compatibility with the human 
body with fewer side effect (Kamraj, 2000). Silybum 
marianum is currently a well-researched plant in the 
experimental study of liver disease (Muriel and Mou-
relle, 1990). Plants like Acanthus ilicifolius (Babu et al., 
2001), Ficus hispida (Mandal et al., 2000), Hypoestes 

triflora, (Van Puyvelde et al., 1989), Misopates orontium 
(Akbar and Ishtiaq, 2020), Terminalia arjuna (Biswas 

et al., 2011), etc are suggested to have hepatoprotective 
effect.  

Therefore, nowadays, there is growing interest in the 
evaluation of the hepatoprotective activity of tradition-
ally scientific use of herbal medicine. 

Garcinia species belong to the family of Clusiaceae, 
traditionally used for the cure of several diseases such 
as liver damage, dysentery, childbirth complication, 
and fever (Burkil, 1935). The fruit rind extract of this 
genus has rich in both phenolic and flavonoid contents 
and plays a significant role in the scavenging of free 
radicals in the different in vitro antioxidant models 
(Gogoi et al., 2015). G. pedunculata has the potential 
activity against liver damage (Mundugaru et al., 2014). 
In previous studies, G. dulcis and G. morella exhibited 
significant antioxidant and hepatoprotective activity 
(Gogoi et al., 2017; Gogoi et al., 2017). Therefore, the 
present study evaluated the hepatoprotective activity of 
G. xanthocymus and G. lanceifolia against carbon 
tetrachloride-induced liver injury in albino rats.  

Abstract 

Garcinia xanthocymus and Garcinia lanceifolia fruit extracts (200 or 400 mg/kg 
in each plant) were used to evaluate the hepatoprotective activity in albino 
rats. The carbon tetrachloride-intoxicated group initially elevated the liver 
marker enzymes (serum aminotransferases, alkaline phosphatase) and biliru-
bin. Total protein production was suppressed. When extracts were adminis-
tered orally, it lowered the level of liver marker enzymes, bilirubin and 
elevated the production of protein. The histopathological findings supported 
the hepatoprotective activity of both extracts at tissue level. In conclusion, the 
fruit rind extract of G. xanthocymus and G. lanceifolia has protective effect on 
carbon tetrachloride-induced liver injury. 
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Materials and Methods 

Collection of plant material  

Fresh fruits and young leaves were collected from the 
homestead garden of Dibrugarh District, Assam, India, 
in May to August 2018 and identified at the Department 
of Life Sciences, Dibrugarh University. A reference 
specimen has been retained in the herbaria in the 
Department of Life Sciences for future reference (Her-
barium References No.: DUL.Sc.461, 462).     

Preparation of extract 

The fruit rind was separated from the seed portion and 
dried under a hot air oven at temperature around 25 to 
35ºC. The dried rind was powdered in a motor grinder 
and 100 g of power was immersed in 200 mL of 80% 
methanol and kept 24 hours (25ºC) in a shaking 
condition. The extract was then filtered with Whatman 
No. 1 paper and concentrated with the help of a rotary 
evaporator under pressure. The concentrated extract 
was stored in the refrigerator for further experiments. 

Chemicals 

Other chemicals such as silymarin, and carbon tetra-
chloride were purchased from Merck Millipore. Stan-
dard kits for serum transaminases, alkaline phospha-
tase, and total bilirubin were purchased from Span 
Diagnostics Ltd (India).    

In vivo animal experiment  

Experimental animals  

Wistar albino female rats (80-120 g) were selected for 
the hepatoprotective experiment. Standard conditions 

were maintained (12-hour light/dark cycle; 25ºC), pro-

viding standard feed and water ad libitum. Animals 
were kept at the central animal house of Dibrugarh 
University for 15 days for acclimatization before experi-
menting.  

Acute toxicity study  

Initially, animals were kept fasting for 12 hours and 
2,000 mg/kg (single dose) of both plant extracts were 
administrated orally. Eye observations continued for 6 
hours and repeat the experiment daily for 14 days to 
understand mortality, general behavior change, dis-
comfort, nervous manifestation, etc. 

Hepatoprotective activity  

Albino rats were divided into seven groups containing 
six animals per group. The experiment was conducted 
for 7 days. Normal group: Administrated with a single 
dose of normal saline, 0.9% NaCl (5 mL/kg, po), daily 
for 7 days. Negative Group: Administrated with a 
single dose of normal saline daily, 0.9% of NaCl (5 mL/
kg, po) and carbon tetrachloride/olive oil (1:1 v/v, 1 

mL/kg, ip) on the alternate days for 7 days. Standard 
Group: Administrated with a single daily dose of 
silymarin (50 mg/kg, po) and carbon tetrachloride/
olive oil (1:1 v/v, 1 mL/kg, ip) on alternate days for 7 
days. G. xanthoxymus Group: Administrated with 
methanolic extract (200 mg/kg, po) single dose daily 
and carbon tetrachloride/olive oil (1:1 v/v, 1 mL/kg, 
ip) on alternate days for 7 days. G. xanthoxymus Group: 
Administrated with methanolic extract (400 mg/kg, po) 
single dose daily and carbon tetrachloride/olive oil (1:1 
v/v, 1 mL/kg, ip) on alternate days for 7 days. G. 
lanceifolia Group: Administrated with methanolic 
extract (200 mg/kg, po) single dose daily and carbon 
tetrachloride/olive oil (1:1 v/v, 1 mL/kg, ip) on  alter-
nate days for 7 days. G. lanceifolia Group; Administrated 
with methanolic extract (400 mg/kg, po) single dose 
daily and carbon tetrachloride/olive oil (1:1 v/v, 1 mL/
kg, ip) on alternate days for 7 days (Singh et al., 1999).  

Assessment of hepatoprotective activity  

Biochemical estimation  

The day after the last dose was administered, blood was 
collected by retro-orbital plexus technique using ether 
anesthesia. The animals were then sacrificed by cervical 
decapitation. Fresh bloods were subjected to centrifuga-
tion at 5,000 rpm for 10 min to separate the serum and 
serums were stored at 4ºC for further experiment. The 
conventional biochemical test for the liver function was 
determined by activity of liver function enzymes such 
as serum glutamate pyruvate oxaloacetate trans-
aminase, serum glutamate pyruvate transaminase by 
the method of Reitman and Frankel (Reitman et al., 
1957). However, serum alkaline phosphatase was esti-
mated by the methods described elsewhere (King and 
Kind, 1954) using the standard kit from Span Diag-
nostics Ltd (India). Total protein and bilirubin contents 
were estimated by the methods described elsewhere 
(Lowry et al., 1951; Malloy et al., 1937).  

Histopathological studies  

Livers were excised immediately after scarifies, washed 
with normal saline, and dried with blotting paper. It 
was then fixed with 10% formalin. The fixed livers were 
dehydrated in graded alcohol (30-100%) and embedded 
with paraffin. Microtome sections (0.5 micron) were 
prepared and stained with hematoxylin-eosin dye and 
finally examined under a microscope (40x) for histopa-
thological changes (Galigher and Kozloff, 1971). 

Statistical analysis  

The data were expressed in mean ± standard error, 
(n=6). All data were analyzed by one-way ANOVA 
followed by Tukey test in SPSS (Version 18). Graphs 
were prepared by using Sigma Plot Software (Systal 
Software Inc. version 13, USA).)   
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Results 

Acute toxicity  

No mortality, abnormal behavior, discomfort, etc. were 
observed among animals of the group when they were 
administrated orally a dose of 2,000 mg/kg body 
weight. The result revealed that the rind extract was 
safe up to the level 2,000 mg/kg body weight. There-
fore, for the hepatoprotective experiment, the doses 

were fixed at 200 and 400 mg/kg body weight as low 
dose and high dose, respectively (data not shown).  

Effect of rind extract on serum marker enzyme, total 
protein, and direct bilirubin 

Serum transaminases, alkaline phosphatase, and direct 
bilirubin were elevated in the negative group. The total 
protein was reduced in negative group. In contrast, in 
pretreatment with rind extract (200 and 400 mg/kg) 
and silymarin (50 mg/kg) the biochemical parameter 
were reversed to almost the control level (Figure 1). The 
rind extract of G. xanthocymus was more potent than G. 
lanceifolia.    

Histopathological observation  

Histopathological observation of liver sections of differ-
ent groups supported the hepatoprotective activity of 
both extracts. The control group animal exhibited nor-
mal hepatic cells with defined cytoplasm, prominent 
nucleus, and normal hepatic vein (Figure 2A). The car-
bon tetrachloride-intoxicated group showed loss of the 
total hepatic architecture with necrosis, crowding the 
central vein in many areas (Figure 2B). In other groups, 
liver improvement was observed by minimizing infla-
mmation, less necrosis, and reducing crowding of the 
central vein. The histopathological observation confir-
med that G. xanthocymus rind extract was more potent 
than G. lanceifolia extract towards the liver protection 
damage by carbon tetrachloride (Figure 2D-G). 

 

Discussion 

In the present study, pretreatment with the extracts and 
silymarin, the elevation level of serum marker enzymes 
activity was decreased as compared to the carbon 
tetrachloride-intoxicated group in a significant level 
These species showed significant hepatoprotective acti-
vity. G. xanthochymus is found to be more potent than G. 
lanceifolia. Similar findings on G. pedunculata and G. 

 supported the present investigation (Mun-
dugaru et al., 2015; Jamila et al., 2017). The present 
investigation also revealed that these plant extracts can 
reduce the production of total bilirubin from damaged 
liver. A similar observation was reported by earlier wor-
kers in the G. kola supported the activity of Garcinia 
species in reducing the activity of total bilirubin in 
blood serum (Smith and Adanlawo, 2015). Liver sec-
tions of the rats were intoxicated with CCl4 and exhibi-
ted disarrangement and degeneration of normal hepatic 
cells with intense centrilobular necrosis with sinusoid-
dal hemorrhages. 

Pretreatment with the silymarin and the other plant 
extract showed the regeneration of the central vein 
system, mild narcosis in the liver section, and normal 
hepatic cells. Histopathological observation of the liver 
sections found that G. xanthochymus had the highest 
activity than G. lanceifolia. 

Figure 1: Effect of extracts on serum liver function marker 
enzymes (A) and bilirubin levels (B) in experimental animal. 
ap<0.001 when negative group compared with normal group; 
while bp<0.001 when  experimental  groups compared with the 
negative group, cp<0.05 when experimental groups compared  
with the negative group  
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generated from carbon tetrachloride are 
trichloromethyle (.CCl3) and trichloromethyle peroxyl 
(.OOCl3) affect the hepatocytes, leads to structural and 

Figure 2: Effect of methanolic fruit rind extract on liver. Liver section, 0.5 micron size, H&E, 40x. Normal group exhibiting the 
normal liver architecture with normal hepatic cells, with define cytoplasm, prominent nucleus and normal central vein (A); Nega-
tive group exhibiting total loss of hepatic architecture with necrosis, inflammation, crowding of central vein (B); Standard group 
exhibiting normal hepatic architecture with minimal necrosis, normal central vein; (C); G. xanthocymus 200 mg/kg showing a 
pattern of reduced necrosis, inflammation (D); G. xanthocymus 400 mg/kgs showing normal architecture with reduced inflamma-
tion and normal central vein (E); G. lanceifolia 200 mg/kg showing a pattern of reduced necrosis, inflammation (F); G. lanceifolia 
400 mg/kg showing normal architecture with reduced inflammation and almost normal central vein (G)  
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functional damage of their cellular membranes which 
elevated the liver function enzymes such as serum 
aminotransferases, alkaline phosphatase and reduced 
the total protein in the serum (Sun et al., 2001, Kaplo-
witz et al., 1986, Kadiiska et al., 2000). A significant 
(p<0.001, p<0.005) reduction in the level of serum 
aminotransferases, alkaline phosphatase was observed 
in the group of animals pretreatment with 200 and 400 
mg/kg body weight of both extracts. The pre-vious 
study showed the significant free radical scaven-ging 
activity of both plants, could exert a beneficial action 
against liver damage induced by CCl4. However, the 
preliminary phytochemical investigation of both plants 
shows the presence of both phenolic and flavonoids 
with antioxidant activity of garcinol compounds, pre-
sent in G. xanthochymus and G. lanceifolia might be 
responsible for the hepatoprotective effect induced by 
free radicals generated by CCl4 (Yamaguchi et al, 2000, 
Gogoi et al, 2015, Gogoi, 2019, Gogoi et al, 2020).   

In the comparative study between the two Garcinia 

species, it was found that G. xanthocymus was more 
hepatoprotective than G. lanceifolia, by lowering serum 
enzymes and bilirubin and increasing protein levels by 
a significant level. It might be because of high free 
radical scavenging activity and the high amount of 
garcinol found in G. xanthochymus than  G. lanceifolia 
(Gogoi, 2019). 

  

Conclusion 

The fruits of G. xanthocymus and G. lanceifolia are poten-
tial agents to protect the liver. G. xanthocymus is more 
potent than G. lanceifolia.  
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